Aims: To follow the employment status of 5-year cancer survivors for 5 years after diagnosis with their first lifetime invasive cancer and to identify socio-demographic, work-related and cancer-related predictors of employment status after 5 years. Methods: This prospective registry study concerned all 3278 people in Norway (18-61 years old) diagnosed with their first lifetime invasive cancer in 1999 and alive in 2004 and a cancer-free control group (n = 6368) matched by sex, age, educational level and employment status in 1998. Results: The employment rate among male cancer survivors declined steadily every year, from 94% the year before diagnosis (1998) to 77% 5 years after diagnosis (2004). This change did not differ significantly from that of male controls. The employment rate of female survivors also declined steadily, from 87% (1998) to 69% (2004). This decline was greater than that among female controls, and in 2004 survivors had a significantly lower employment rate. For both men and women, the significant pre-diagnosis predictors of being employed in 2004 concerned higher socio-economic position. For both sexes, lung cancer survivors had the highest decline in employment rate, and male skin cancer survivors had a lower decline in employment rate than controls. Socio-demographic and work-related factors explained more of the variance in employment status than did cancer diagnosis. Conclusion: The employment rate among 5-year cancer survivors did not change significantly except for female survivors. Low socio-economic position is a risk factor for decline in employment rate and should be focused on to prevent cancerrelated inequity.
Introduction

F
or most people of working age, work is important to maintain their living standard and to uphold social contacts and selfesteem. 1, 2 For society, employing as many people as possible is not only important for economic reasons but also to prevent healthrelated socio-economic differences.
About 40% of the people with cancer are 18-67 years old 3 and thereby of working age, and two-thirds of these survive the first 5 years. 4 Because the prevalence of cancer is increasing all over the Western world and because of more effective treatments, an increasing number of cancer survivors are expected to be able and willing to return to work. Reviews have shown that the employment rate among cancer survivors varies between 30% and 93%, with an average of 60-70%. [5] [6] [7] Diagnosis, treatment and socio-demographic and work-related factors influence the employment rate of cancer survivors. 5, [7] [8] [9] [10] Most previous studies have included small sample sizes with a limited number of cancer diagnoses, 6, 10 and have been performed rather shortly after primary treatment. Therefore, there has been a call for longitudinal population-based studies including large samples of cancer survivors with matched controls that follow the course of employment over several years. Norway has an opportunity to fulfil these demands since population-based registries are extensive, and high-quality data on education, income, sick leave, employment and family status are readily available. In addition, Norwegian physicians must report all new cases of cancer to the Cancer Registry of Norway, which therefore is close to complete concerning cancer cases in Norway since 1953. 4 A unique personal identification number given to all residents of Norway enables data to be linked between registries.
To guide interventions aimed at helping cancer survivors to return to work and stay at work, knowledge about the course of employment status and its predictors among cancer survivors is important. The aims of this longitudinal controlled registry study were therefore:
to follow the employment status of 5-year cancer survivors for five consecutive years after being diagnosed with first lifetime invasive cancer; and to identify predictors before diagnosis of employment status of 5-year cancer survivors, 5 years after diagnosis of first lifetime invasive cancer.
Methods
Material
The Cancer Registry of Norway registered 21 775 new cancer cases for 1999; 6079 were among people aged 18-61 years old. We linked these people by their personal identification number to Statistics Norway's events database (FD-Trygd). FD-Trygd contains data from Statistics Norway, the Norwegian Labour and Welfare Organization and the Norwegian Directorate of Taxes and comprises all adults living in Norway since 1992. All the people with cancer were randomly matched to two controls drawn from FD-Trygd by sex, age, educational level and employment status in 1998.
Among the 6079 people with cancer, 256 were omitted because they had a previous cancer diagnosis and 18 because of diagnostic uncertainty. Another 1075 receiving disability pension due to cancer were also omitted since they were unlikely to return to work during our observation period. We also excluded the 1448 people who 196 controls died before 1 January 2005 since we investigated predictors of being employed 5 years after the diagnosis. All controls for the excluded cancer survivors were also removed from the data set. In addition, 196 controls died before 1 January 2005, leaving 4 cancer survivors without controls. We did not include them. Thus, the final data set comprised 3278 cancer survivors and 6368 matched controls surviving the observation period from 1998 to 2004.
Diagnosis
The cancer group comprised all cases of invasive cancer (excluding basal cell carcinomas) diagnosed for the first time in 1999 registered by the Cancer Registry of Norway. Using the classification of the Norwegian Cancer Registry, invasive cancer was defined as histological proof of invasion. The cancer diagnoses were recorded according to the International Classification of Diseases for Oncology (ICD-O), second revision. The diagnostic groups with more than 75 individuals in 1999 were specified: skin cancer (melanoma and non-basal cell carcinoma), lung cancer, colon cancer, rectal cancer, malignant lymphoma, leukaemia, bladder cancer, testicular cancer, prostate cancer, breast cancer, cervical cancer, endometrial cancer and ovarian cancer. All the remaining cancers according to the ICD-O were categorized as 'other' cancer diagnoses (in total 48 different diagnoses). In addition to the diagnoses, the extent of the malignancy is included: local, regional/ distant and unknown stage. Included in the unknown stage are lymphoma, leukaemia and missing.
Employment
Employment status was registered as not employed vs. employed for every year from 1998 to 2004. Our data contained a record for each employer-employee relationship, including the date for each period of employment started and ended. A person was regarded as employed if she or he was registered as an employee or selfemployed for at least 1 day during the year in question. This is similar to the definition of employment used by the International Labour Organization.
11 Not employed included people receiving unemployment benefits, disability pension, rehabilitation benefit, old-age pension, participating in job creation programmes or being a homemaker during each year of the observation period.
Since sick leave implies employment according to Norwegian legislation, individuals with this status were regarded as employed. 
Socio-demographic and work-related factors
Statistics
We performed all the analysis separately by sex. We performed descriptive analysis on employment for both the cancer group and the control group ( figure 1 and table 1) . We investigated the effect of cancer on employment in 2004 by use of bivariate logistic regression analysis [tables 2 ('All men') and 3 ('All women')], while we performed multivariate logistic regression analysis to investigate the relative effect of socio-demographic and work-related factors in 1998 on employment in 2004 among, respectively, the cancer survivors and the controls (tables 2 and 3). In similar studies as ours, it is common to include the variable cancer (yes-no) in the regression analysis and to investigate if socio-demographic and work-related factors are more or less important for the cancer survivors than among the controls. Since our aim was to investigate the relative importance of socio-demographic and work-related factors on employment among cancer survivors, we investigated the effects of these factors on employment separately for survivors Figure 1 Annual employment rate (%) from 1998 to 2004 among all survivors who were diagnosed with cancer in 1999 in Norway (n = 3278) and a control group matched on sex, age, education and employment in 1998 (n = 6368) and controls. In addition, we investigated if there were differences in the importance of each of the independent variables on employment in 2004 by performing a pooled regression analysis, comprising both cases and controls, including interaction terms for each independent variable and the control group.
We performed multiple regression analysis to investigate the effect of cancer diagnosis on employment in 2004 (table 4) . A separate multiple regression analysis was performed for investigating the effect of extent of the malignancy at diagnosis on employment among men and women (table 4) .
In the multiple regression analyses presented in tables 2-4, we included all the relevant socio-demographic, work-related and diagnostic variables irrespective of whether they were significantly associated with employment or not in bivariate analyses. The strength of associations was expressed as odd ratios, and 95% confidence intervals were reported. We tested changes in employment rates from 1999 to 2004 by using McNemar's test. All analyses were two-sided, we set the level of significance at P < 0.05, and we performed the analysis using Stata/SE 10.1 for Windows.
Ethics
The Regional Committee for Medical Research Ethics of South-East Norway, the Norwegian Social Science Data Services and the Norwegian Data Inspectorate approved the study. Table 1 summarizes the employment rates, socio-demographic, work-related and clinical characteristics of the included male and female cancer survivors and their respective controls. The average age of the cancer survivors and their controls was 47 years (SD = 10). Prostate (18%), testis (16%) and skin (16%) cancers were the most prevalent cancer types among men, while breast cancer (42%), cancer of the female genital organs (cervix, endometrium and ovary) (20%) and skin (12%) cancer were the most prevalent types among women. A total of 731 survivors (22%) were diagnosed with regional or distant cancer.
Results
Sample characteristics
Employment
Men
In 1998, 94% of the male cancer survivors were employed, and this proportion declined to 91% 1 year after diagnosis (2000), 86% 2 years after (2001), 83% 3 years after (2002), 81% 4 years after and 77% 5 years after (2004) (figure 1). The relative difference in employment rates of 17 percentage points was statistically significant Table 1 Description of all new cases of invasive cancer among people 18-61 years old diagnosed in 1999 and alive in 2004 (n = 3278) and a control group matched on age, sex, education and employment status in 1998 (n = 6368)
Variables
Males Females
Cancer (n = 1299) Controls (n = 2504) Cancer (n = 1979) Controls (n = 3864) (P < 0.001). For the male controls, the employment rates were similar ( figure 1 and table 2 ).
Women
Among the female cancer survivors, 87% were employed in 1998, 85% 1 year after diagnosis (2000), 80% 2 years after (2001), 77% 3 years after (2002), 75% 4 years after (2003) and 69% 5 years after (2004) (figure 1). Eighty-eight per cent of the female controls were employed in 1998 vs. 74% in 2004. Thus, the relative change in the employment rate from 1998 to 2004 was 18% (P < 0.001) for female cancer survivors and 14% (P < 0.001) for controls. In contrast to men, the proportion employed 5 years after diagnosis was significantly lower among female cancer survivors than among controls (table 3) .
Socio-demographic and work-related predictors of employment
Men
To investigate whether socio-demographic and work-related variables predicted employment among male cancer survivors and their controls, we analysed these two groups separately (table 2). The results for the cancer and control groups were similar, and lower age, higher education, higher income and being employed or selfemployed in 1998 were significantly associated with being employed in 2004 (table 2). The implications of the higher order polynomials (age 2 and age 3 ) are that the decline in employment rates is most marked before the age of 30 and after 50 years, while the employment rates are similar between the ages of 30 and 50 years.
Both cancer survivors and controls living with a spouse and children were significantly more often employed in 2004 compared with singles without children. Controls with >30 days of sick leave in 1998 were significantly less often employed in 2004 than controls without sick leave in 1998. Among the cancer survivors, this relationship was similar, but P = 0.09. The only significant differences between the two groups were being employed in 1998 and having an undefined family status. Both factors were more important for employment status in 2004 among controls than among cancer survivors.
Women
The predictors for being employed in 2004 were similar among female survivors and controls as among male survivors and controls (table 3) . However, unlike the male cancer survivors and female controls, the family situation did not significantly predict employment in 2004 among female cancer survivors. Compared with female controls, higher income, self-employment and having children were significantly less important predictors for employment in 2004 for female survivors, whereas higher education showed significantly higher odds ratios.
Cancer diagnoses as predictors of employment
Men
Compared with controls, men with lung cancer, rectal cancer and 'other' types of cancer were significantly less often employed in 2004 in unadjusted analysis (table 4) . When the effects of the socio-demographic and work-related variables were controlled for, the odds ratios for men with rectal and 'other' types of cancer remained significant, whereas the association was reduced to P = 0.06 for those with lung cancer. Male survivors of skin cancer and testicular cancer were significantly more often employed in 2004 than controls, but when the effects of socio-demographic and work-related factors were controlled for, only the positive relationship for those with skin cancer remained significant. Regional/distant cancer represented a risk factor for not being employed in 2004 among men.
Women
Unadjusted, lung cancer was a significant risk factor for not being employed in 2004 among women. In addition, survivors with breast, endometrial and 'other' types of cancer were significantly less often employed than controls. These relationships remained significant when the effects of socio-demographic and work-related factors were adjusted for (table 4) . In addition, the odds ratio for ovarian cancer became significant. Both local and regional/distant cancer were significant risk factors for not being employed in 2004 among the women.
Both sexes
The effects of the socio-demographic and work-related variables shown in table 4 were similar to the results shown in tables 2 and 3 in which the regression models did not include the clinical measures. Overall, the cancer diagnoses had little effect on the variability in employment status in 2004 among both men and women (estimated R 2 = 0.01 for both sexes) compared with the socio-demographic and work-related factors, which accounted for 17 and 22% of the explained variance, respectively (tables 2 and 3). When the work-related factors were omitted from the regression model, the socio-demographic variables explained 11% of the variance among men and 9% among women (data not shown). For both men and women, the socio-demographic and work-related factors explained more of the variability among controls than among cancer survivors (tables 2 and 3).
Discussion
This study showed that the employment rate of male 5-year cancer survivors changed significantly during the first 5 years after being diagnosed with their first lifetime invasive cancer, but the course of the employment rate did not differ significantly from that of controls. The proportion of employed female survivors dropped steadily every year in the 5-year period, and the employment rate at 5 years was significantly lower than among female controls. Both cancer survivors and controls with low socio-economic status (low education and income) were less frequently employed than survivors with high socio-economic status. For both sexes, survivors with lung cancer had the highest risk of not being employed. Male skin cancer survivors were more often employed than controls. Compared with controls, fewer cancer survivors with regional or distant cancer were employed. The socio-demographic and work-related factors explained more variance in employment rate than did cancer diagnoses and extent of malignancy.
Studies with both 5-year and other follow-up intervals show that most cancer survivors return to work after primary treatment. 5, 7, 8, 12, 13 Nevertheless, most studies have shown that cancer is a risk factor for not being employed among both men and women and that the risk is higher among women. 7 In this study, the male survivors and their controls did not differ significantly concerning employment, whereas the female survivors were less employed compared with the controls. These results are in accordance with a recent Norwegian study 14 showing no difference in work ability between male testicular and prostate cancer survivors and controls, while female breast cancer survivors reported lower work ability than their controls. A controlled registry study among all living cancer survivors aged 49-60 years old in Norway in 2001 found risks of not being employed that were higher than in our study. 15 In that study, the probability of employment for cancer survivors who were diagnosed 5 years earlier declined by almost 50% among men and 40% among women. This discrepancy in employment findings may partly be explained by different age groups but also by more effective treatment and better rehabilitation of cancer survivors diagnosed with cancer in 1999. Further, for the past 10 years, the employment rate in Norway has been among the highest in Europe 16 and the workplace policy, such as expressed in the tripartite Inclusive Working Life Agreement, 17 has particularly focused on helping sick employees to return to work. It might be that the possibility to take a rather long period of sick leave followed by a smooth return-to-work process, help more cancer survivors back to work in Norway when compared with workers in other countries with stricter sick leave regulations. In addition, the proportion of Norwegian workers being on disability benefit has, in general, increased during the past years and especially among older workers. Since most cancer patients are rather old, this may partly explain low differences in employment between the cancer survivors and the control group.
The employment rate steadily declined for every year of observation among both men and women. We do not know whether the difference in employment rates between female survivors and controls continues to increase after the registered 5 years, but a large cohort study in Denmark reported that female survivor's increased risk of becoming unemployed was evident only between the third and fifth year after diagnosis. 13 The same socio-demographic and work-related factors largely predicted the employment rates among cancer survivors and controls. In accordance with many other studies of employment in cancer survivors, age 12 and sex 7, 13 were important predictors for being employed 5 years after diagnosis. Studies also showed that higher education predicted employment, 9, 13, 18, 19 but one review study did not conclude that this was the case since many studies also showed no significant effect of level of education. 5 In our study, higher education was an important predictor of employment status for both male and female cancer survivors. Physical and psychosocial work factors have been associated with return to work and ability to work among cancer survivors. 13, 20, 21 The positive effect of education on employment may be mediated by favourable work factors, since a study on work changes among cancer survivors showed that the effects of education and income became non-significant when physical and psychosocial work factors were adjusted for. 22 Our results show that living with a spouse and children increases the probability of being employed for all the included groups, except for female survivors. In Norway, both men and women usually contribute to household incomes, but whereas most men worked full-time women often worked part-time. This pattern seems to pressure male cancer survivors back to work, whereas female survivors may be more likely to give up their part-time work.
In a meta-analysis of studies on unemployment among cancer survivors, 8 breast cancer, gastrointestinal cancer and cancer of the female genital organs were identified as the diagnoses most strongly related to unemployment. In accordance with that study, we found that breast cancer, endometrial cancer and ovarian cancer predict non-employed status among women, and rectal cancer among men. Nevertheless, the most important predictive diagnosis was lung cancer for both men and women, although this was borderline significant for men. In accordance with these results, Taskila et al. 18 found the fewest employed workers among lung cancer survivors in a registry study among all living cancer survivors of working age in Finland in 1997. The male skin cancer survivors in our study were more often employed than the controls, a finding also reported in the Finnish registry study. 18 Another Norwegian study has shown that male skin cancer survivors marry, and stay married, more often than cancer-free men. 23 These results may be explained by the fact that occurrence of skin cancer is associated with high socioeconomic status in Norway, 24 but the positive relationship between skin cancer and employment in the present study was also significant when adjusting for education and income. Another hypothesis may be related to the fact that the mortality of skin cancer is low, most are localized and the sequels are few. Surviving a cancer without major sequels, combined with favourable work factors, may lead to a process resembling post traumatic growth or benefit finding 25, 26 and thereby increase the propensity of staying in work.
The negative effect of regional/distant cancer on employment in our study is in accordance with another Norwegian registry study, 15 but mixed results have generally been found for the effect of extent of malignancy on employment. 5, 13 The research on employment among cancer survivors with diverse cancer diagnoses has mainly focused on the effects of cancer diagnoses and less on other factors. Overall, our results show that the diagnostic factors are of minimal importance (1% of the variance) compared with the socio-demographic and work-related ones (12-19% of the variance) for changes in employment status over time in cancer survivors.
The strength of our study is the quality of data of the Cancer Registry of Norway, which includes practically everyone with cancer diagnosed in Norway in 1999 and all 5-year survivors. Not having specific information on treatments, occupation, work environment, ability to work and co-morbidity is a limitation of our study. Such information could shed more light on the processes leading to changes in employment rates. We decided to investigate employment after 5 years of diagnosis, since 5 years survival traditionally has been viewed as a surrogate marker for cure. Using a shorter investigation period might have given a higher explained variance, but our results are mostly in accordance with other studies using both shorter and the same investigation period.
7,13
Conclusion
This study shows that the employment rate among male cancer survivors is similar to that of male controls during the first 5 years after the survivors received their first lifetime invasive cancer diagnosis. The course of employment rates among female cancer survivors differs from that of their controls, and after 5 years the female survivors are less often employed. Survivors with low socioeconomic status are less frequently employed than survivors with high socio-economic status. The explained variance of sociodemographic and work-related factors on employment is higher than that of the cancer diagnoses. To prevent social inequity due to cancer, having a socio-economic perspective in rehabilitation and follow-up programmes at work is important.
